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- I- cDRfflKISW e tifc K U >f V'Sffi i . K^-^^Siffl 
S^fSMF E To 

[i«*II7 ] ^llffliafi!?^^T i . Au. Pt. Al-Ti 

[0 00 n 

[0002] 

(«£*(DJMj] ^fbWl-^SS (JilTS i CiBST) «. ^< 

fiSdS'ecDtof'PK^isnTc^s*^. s i c-c«, mc 

png^^^-^^-F^MOSFET (^M-mitB-^ 

f'psn. 4 0 0'C]ii±©W?a-c4>«i<'P'!^HiiSSHT:L> 41 
h^=i>f*-^fn£i"AWw«Et^cs. fit*® 

g^(**5;'ts<tbrb*5. s i crw. cn6©?&*lJ 
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[ 0 0 0 3 ] 5-C. Si C©ffiS^j:*¥f*7'''-«-^ :^It<ffl 

j*L/ J: ^ t b^ciS^. -/PH2Xt$jiBKtel,^-cm-:'3&^©SI 
ltAi*-&. «fc-e©S?jS*WcL-rc^S©«. vSt^^ 

ri>t^iy<^i^^< ^ 1 500°CW±©iftS 

PS?>txrtei3. , -e-©J:^^j:SMi^^:S^e^'^a?^'^-5' 

[0 00 4] 8JMMOSFET», S i CC^Mtim^m 

2,. -e©a*«mESE»M'7'''-«'f ^■c'*>^5't«t>*-^®^ 

ctic^^. s i CK:foi>-c», ->y :3>iM^cO-^oi 
^*«!B!rti£tft*iESt"C $)a©tc*tb-rib-5' + i^+ ^WfiSfi 
(*I:btS?9\)S:l'P* ^©■C'i ^ S ©it 9 I- U ^^'-S 5 ^ 
t#o(-U>?MOSFET3!>s-)5S:e^-fS>S. 1I8». C 
n*-CK^'P3n-ri,^SS i C©h U^^'MOSF ET© 
pgPWSH'C*^. ia©^t*'"C. p'<-;^)t8 3». X 

1 ±K:-en J: «9 :7^*«!aTgK©fS<'^ nF'J:7h@82ip 
S©P'<-^)i8 3 =&xfi? + >'-f Jl';j)(;;5LycS i cs 
«©aBJifCja!RWK:iS?S^©n V-X^i|c8 4;l*}BfiS 
-e©n V-;<.«IJ^8 4©-S|5CC. aM^^enKU 

fS3tirc>€.. H^>9^8 5©rtflKC«. -Ir-Fffi^K 
8 6^::A-b-C<>-'- F^ffiS 7 355i§:l--;'E.n. *^c. nV- 
:!(.mMS 4©aSi: p'<-;^)S8 3©^fflSI±igPK*jB 
«:1gWL-rv-;^SS8 8. n* F F 8 1 © 

Rffl«:Fu-{>sS8 9As-?-n-eni8:w6n-ct/^-5. c 

©MOSFET©«l{'Pt±, FU-Y>m^8 9 

7 ic*.s«iti±©iE©a)£4Jjp^ i . -y- FS® 8 7 

©tJS©P'<-X»i8 3©*ffiIlKSe^*^Ji5fiR?n. 

©sfKii4jic-cv-;^m@8 8*>6 Fu-r>mS8 9 

'vi^-?:^iJg*s?jS*x?.fc©-CS)2.o s i ctcfct^-cti. 

[0 00 5] s/c. MESFET i^m-^^Mwmm(o 
0 i-css^if'-'^-^^t:-**. 09 tt. ctiSTUCfpsn 
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(1 9 94) CCct^o ] Stc4ba^r. n* ^-^7. V 

urn* V--XMt|li9 4 <hn* K U-f >Mi^9 0 i Ui^c 

a H^^-liffi9 7 4:JfJlSUt:ii^>„ V-XM^Ii9 
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m@9 9 A^Kt-:^ 6nri^€>o 

[0 0,0 6 ] CCDME SF ETCDfilff«. FU>r>®l 

9 9 <h v-x^S9 8 i<Dra^cmff^Eni3n-r'2>i®ii23&^ 

On- -^-;^I19 3i^C^^/i*lAtf. ^^]l?!)^pxh:*^ 
+ $^1-^1/119 5 CC^'T'Exf:, n\^ii^±^^^<OX'^^o 
[0 00 7 ] 

- XMilJfi 84ip^-Xll83i (DV^(D P n S^3^)^lilB>'^' 
[0 0 0 8 ] ^fc. 3lS^^'7-f^'^^-^:^'C^i. T^^'V> 

^irL5^?5?rLti/c^^c: , — smfis r'« ;^ ^ c <t t&^hjr 

iti^fiK fie^feOS i CiSEMMOSF ET-CtS, 
9cDt^^CDK4ESFETT'{-i, mSOiftn^^flilSt^^t *7 
[0 0 0 9 ] Ja±<^R5gitCiS^. *:^l!«cr)BB^ti. mW 

t\ T>'^*•^>i^^i^McDA#t\ */c. ^>jsei;3^)^^b^ 
< . i^mmmi^^c^r^s i cjassF ET^iittr^c 

[0 0 10] 
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-h«1i€:ltt^^jK^bC:ri>^.ft?§^FET^c*ji^-c, mr. 

[0011] ^m. mummm^-^^miH^fckt. 

[0012] 4$cc. ^-^^^M F V vm(o±.(opm'm> 
mt. m—mmsL f ^ h ji ^ ^> a f + -^^^jfJiiS; 
■r^^cD. ^-^SMF';^ Fe±^c*feiSiis^/M.rjg 

30 or. e^3v F+-S^^ffJ^-r-5*iJiai^ffi5:^^'Ti. a 
u. Pt. A\ - T \^^(0\.>•^iniptf^hr^^^<ot'$■ 
40 [0014] Htc. F u>5=-©JSSPJ: OT:^ccfluiam^ 
mW^W^^WL^'^ -6Ci6c:j:oT. y-F K^bH^O^^ 

F®rtCcaJRSqcc^J;?R3n/cmr:2«mMaes!>i2i^fI^ 

-j^, ^•-^m^F';^ FJicDftffiiiccjijRWiaj^^n 

— 2SmM F 'J FJiO^S^citiiOcJgSibrSt^ 6n?c 
y-y^mmt. t^-/;^ F FcDliffi&cl9:t:f en:^cFU 
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ME SFETiC^cSo 

[0015] m-^Mm K y y hm<om'mm^cmf&sti 

tc. -J h=¥-mBf)^T i . Au. Pt, A 1 -T i 
[0016] 10 

[mmmmmim ^mm. s i cja^FETcc^B 

C^t^Cj:-^!:. S i C*a^FET<7)if#tt©5fe#*iaSfe 
[0 0 1 7 ] ^/c. h U>^CDSSPJ::«:)i^l^fi^tc:^^'*^ 20 
[0018] 

[0019] ia&C4oC^-C. n* -^^Ts h b 1 1 ±^C 

1 0*'J^j:C^b 1 X 1 0"' cin-'r'i5$;!)^2?'j:l.^L5 0 u 
mOn F';7 mi 2<i:. x 1 0^'U\.^ 

L 1 X 1 0'' cm-'X'm^i)'^\ 3^J:t=*l> 1 0 /zmOpSO 40 
p^-X® 1 3«:xf^^>^i'>'L'fi!cSl//cS i CSt^CD 

C^L/ 1 0 mn-C*)€>. h 1 5(DrtfiliJCC('i, t^y:^ 
-y- hS@l 7;^5|§:C:r6nTC>^o n v-;^fiMigi 1 4 <b 
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1 lOjgS^CN i HCDKU-O^^^l 9;??^S:C:f^n-Cl^ 
S8CDfie*CDMOSF ET<!:f5)D-rS>^3&^. C 
CDMOSFET-CiJ. p 1 3 <D*OC. piJA«. 
^*tEMSIg5&H X 1 0":^j:l>bl XI O^cm-^-C/lS 
;!?S0. 1 MmCDp* aii>jA^Mi|?2 O^^^^^ltfD^ 

nrt^-^o tcte. V--X«S18. KU-O^fislQi 

/cti-eo[)±tC X f ^ + -I- ^'UfiSS ^ it * 4 "Ctf S i 

x^2^fflc^'5^j:<b'cD:&i£ocJ:«3. ^l^ScDMt^ccqFsHEI^J 
>f^>34aAL.r. :^^*iBJej4^2SA-r^ [117 

4^mawtcr£tt^bL/. tL%kmm^^mf&-r^ mm 

(b) ] c -?-CD±tC. Xt•^^->^;^^:g^^T^i. s 

i CS« 1 ixb'r^^^'-^'^'Hie icDPflCc±ii?)iA;^?MiS 
1 0 5&^?^^3n/ct^PJ<^:^j:^ mm (c) ] „ CCr):&ffi 
^a6^>iA^ t' ^ ^ V -I- Jl-^S i C i 4> o 
[0 0 2 1 ] S 1 CDMO S F ETCDifimi. F U 

s 1 9 <!: v-xmffi 1 8 i(DrBiccmE^EPiinu/d:^^:M 
*c. Fsai 7tc*^>?ii«JicDiE<Dmff^Jjn^'S 
y-- h^ffii 7(Digt7)p-<-;^;i 1 3(D^ffliitcs 

3im. MOSFETT«. X>f -^^^^yBttCp-^-XJf 
1 3[^^#tn<E>iE?Lmv«ii. p-<^;;<Jll 3(D}J£tatcJ: 



-xmjl^l 4<t p^-XJl 1 3<Z>MOpnJg^ 

F E Tooj^mmm^tmm^nx c^/co 0 1 <dii-o^ 

Slt|g2 0^^^-r'E>Ci(Cct-:>T. K40SFETOL;^ 
iWfi^g^^bS-t^-r. ^55(jfl^tCp-^-;^lll 3<D}gln:^M 
a-r'2)Ci:^?i-C'^'&o p--<-;^ll 1 SCDfgtA^Ttf 
<t(cJ:o-C. p-^-xm 3[^^?j{£n^jE?LMffi(CJ;S 

iA^Ml|g2 0(D«?JP^J:D P^-;^lil 3CD^®W^cC}fi 

[0 02 2] COp* a2s?>jiA^^J^3«2 0(i. p-^-XH 

^(D?S5J:«:)*>?S< t:^>Ml\ flL.. MOSFETCD^ 

^ol/^Iii<hfi:^j: & i [> ^ i<^(ii:^^^ffc LT b ^ 0 fc^. 
^ i- i ffi ^j: 6 ^j: c ^ J: ^ tc -r ^ c i ^^ffi^r ^ 

E TCDSgPttffffiia-C* 2>o 13 1 corn— (OmMm(OMO S 
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c(om^^. m—<omtmt\Biu^cp-<-:^m2 3 
[0 02 3 ] :^^mm^o:>m}m<os i cft$sMo s f 

ih^mM4 0(O±(Dn b'Oy h H 3 2 CQ/l? i UT», 

iiRL/Co V^:^mS3 8i FU>r>^@3 9CDF*^ci|frm 
E^rEnJJUTSi. p-<-;^ll3 3<h, nFy:7hS3 2 

p * tMij^>jx^Mi€ic 4 0 ic ji-r ^ cb . -en«±<DmEEn 

[0 02 4] ^Am^Tl^^y- hm^tM^c 

hU>^3 5 J:«9*>?Sl^P^ Jli5iA^Mll£4 OcoT^T^- 
^^llJiJ^lAJ^^'^)^-^ KU-YVIIS3 9i v-;^mti3 

^>^'xaao[>A*C^MOSFETi'rSC«h;&5r^ 
[0 02 5] m-0*ffi«^J<^:. llHcD*t6f?'Jct^p]B^5ftC 

:;&i-oT^'^*^>^xiStfiCDA*t/^MOSF E 
Ti-r^Ci7:?5r^^o I12CD^z:(D^ife^iJcDMOS F 
ET^Cfcl^-C. p* imih^W^3 0^m<Bf&L. t 
(DMm^^f)^ h 2 5 J: OT:^tc^j:^ ct 0 Jcmtf . 
PI G ct ^ p]$ij C ^ 5^)^-0 r >' ^' ^ > X iWS 

[ 0 0 2 6 ] 04li, :^^mmm(Dmim<DS i C«JS2 



5) 4#i^3 1 58 97 3 

10 

MESFETCDggp»fffi0r'^6. SCCmL/ZcOti. S 

m(D:^y ' :^y^n')mmmx'^K^ . MESFET^C 
tflBST^o n* -If^;^ h h 4 1 ±tc-e 

m<Dp' m^^^M^^omi'fS.^nxi.^^a moj:^ 

CCn- -<-:^m4 3tn K U h Ji4 2 itct^ttr 

10 moT-mm^&(DmtLx p^ mtbi^^mm^ 

0{3:-S|54X< miRm(>cmf&^tixi^6. SJi 

X 1 0''Aj:c^L 1x10'' cm-'-CZ^jrC^bS 0 Mm. 
n- •^-;^@4 3ii. 1 X 1 O'^JtcC^U 1 X 1 
'XO. \rs\,^U2um. p* afi^)iA^^l|S5 Oti. 1 
X 1 O^'J^C^L/ 1 X 1 O'' cm-' -CO . 1 ^l^b 1 um 
r^-^o p» il8?>a^^«fe1?5 0^i'^<S|I5><Z>*gL«. 1 
tj:\,^Ol 0 umX^S. ^br. n' -<-x;g4 30^ 

Slice pa25?)iA«j?^^^iiifi5 o^x< ^m(D±^\i^ikA.xm 
20 lWc5i};^6^jccn v-:^m^4 4 5!?5}fj/a:^n. nv-;^€a 

li-S^ nv-::^mm4 4(icmtnfcn- '<-XH4"3CD 
^M±5C. T i m^^^t^i^z^B y V^-mm4 7 :f}mi'f 
htxG^^tmm^tiXK^^o ^tcn' t^:/XhU-h 
4 lOSffltCN i MOFU><>mS4 9;&^^C:f6n. G 

m^c-oi^xiit. m—(Dmmi (^c-oi^^xmi x^miytcy^ 

mt^CX^\.^. iy^y V^-W>m4 7 tLX[t. Ti 
30 CDfifeCCA K Au, P trj:^o:>±mB^m^^^Ctf)iX 

[0 02 7] COMESFETCDfJbf'PC'*. FU-r>m@ 
4 9 iy-XlgS4 8 icoffflCC^ff^Enljn-r^iSiJS:^^ 
SSn^J^J^ ^COmi&^. >-3 h=^-^®4 7tC$>€>fii 
tU±^OltcomjI^EriJjQU-r, v'a h^-^1i4 7(DT 
(Dn- •^--X®4 S^^^a^lAtf. -ecr>^2Jl>J)^P* 

40 [ 0 0 2 8 ] C CD^^(Di|t®ti, 01 :^JC i'O p •<-;^a 

msJl^JSiKS -tf t: ^ 1- :t^>'^^ JfJ^S-r X > 

S i C ISMM ESFETiS?'^:*:). liiJicJifSfeWiSjCc 

ft^bOcjau/d»iiT*0. Se^CDS i CttMMESFE 

[002 9 ] I35«. *^0;3#^COS i C«JMMOS 
50 FETOSSPrrBn^-C^D. COt^JCJ. m'ftLX{m 
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[0 03 0 ] ||5_O^J!fteFiJ^[16(Cn^L/c„ CtT^FHT 

T ( J FET) r*^o ny'-;^§flllJc6 4JC 

»^n/cn- -c-:^fl6 3co«Sli^CH':t>aA4c5cl:t; 

cD^M±^y- hmse 7:0SiS:w6nrc^^« c<dj f 

Jl^K^f^i. ^a)^^Ji?^^p+ aii>iA^^l*lc7 O^iX 

msSillKi brf^ffl-T'S. g^SaFET (J FET) <b 
ti-yx\.^^fc}^. i&^i-^fmcoT.^ v^zydrm^trji 

[0 0 3 1 ] com^^x-itt"/- i^nms 7 (^cy - p^mm 

[0 0 3 2 ] 30 

1^?: iac:r -5 c <t J: o -c. mEPfflB^jc y - h mmmt^ 

C h U>^MOSF ETi-r^Ci75i5r*^o MtcMS 
[0 03 3] ^/c. *aS^C 40 



m 1 ] :^mM^-(omti^m(os i c«mmos f e t 
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[ n 2 ] :^mMmr.(Dm^m(o s i c «jmmo s f e t 

[04 ] 2t:|%n^mracD^iSfi^JOS i CSJSME S F E T 
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[138] Se^OS i C8J^hU>^MOSFET(D^SP 



[0 9] «E*OS i CI&MMESFETCD^ 
[??^cDSiPJ] 
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2 -^X^ 
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5 ffiSfell 

11, 4K 81. 91 n+ D^■:/:^h\y-h 
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1 3. 2 3. 3 3. 8 3 p-<-Xfi 
14^ 4 4. 5 4. 6 4. 8 4. 9 4 
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1 6.5 6.8 6 h tfe^Ii 

1 7.5 7.6 7.8 7 h^SS 
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20. 3 0. 40. 5 0. 70 

p+ imih^fm 
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6 5 pmmm 

9 0 n FU-Y>ii 
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